VIIl.3.3-WATERBAL WATER BALANCE SUMVARY OPERATI ON

ldentifier: WATERBAL

Oper ati on Nunber: 40

Paraneter Array: The FORTRAN identifier used for the paraneter array
is PO The contents of the PO array are:

Posi tion Contents
1 Ver si on nunber of the operation
2-6 Basi n description (20 characters)
7-8 Observed discharge tinme series (mean daily)
identifier
9 Observed discharge time series data type
10-11 Si mul ated di scharge tinme series (mean daily)
identifier
12 Si mul ated di scharge tinme series data type
13 Area (KMWMR)
14 Nunmber of subareas
15 Flag to display yearly (water year) water bal ance
16 Record nunber of the first record used by this

operation on the water year scratch file

17 Location of first scratch file record used by the
mul ti-year zone contents display option:
0 = display option not selected

18- 22 Unused
23- 27 Subar ea nane
28 Fraction of area represented
29-30 Snow operation type
31-32 Snow operati on name
33 Locati on of water bal ance suns and nelt conponents in

the PS array:
O = no suns stored

34- 35 Rai nfal | -runoff operation type
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Posi tion Cont ents

36- 37 Rai nfal | -runoff operati on nane
38 Location of sums of water bal ance, runoff and ET
conmponents in the PL/PO array:
0 = no suns stored
39 Locati on of parameter values in the PL/PO array

Positions PQ(23)-PQ(39) are repeated for each basin subarea.

Scratch File: Conmputed end of nonth values are stored in the water
year scratch file. A separate record is used to store each nonth's
values. A record contains 30 values if the Sacranmento nodel is being
used. A record contains 16 values if the APl -CONT nodel has been

sel ected. At the end of each water year these values are witten to
a work array and plotted. |If the nulti-year zone contents display
has been sel ected (Sacramento nodel only) an additional record will
be used to store and conpute val ues throughout the entire calibration
peri od.

Carryover Array: The FORTRAN identifier used for the carryover array

is CO The contents of the CO array are:
Posi tion Contents

1 Sum of the weighted ET-demand

2 Sum of the weighted actual ET

3 Sum of the weighted precipitation

4 Sum of the weighted snowfall - conputed only if snow
nodel is used

5 Sum of the weighted rain+nelt - conputed only if snow
nodel is used

6 Sum of the weighted storage change

7 Sum of the wei ghted recharge

8 Sum of the observed runoff

9 Sum of the sinulated runoff

10 Total nunber of observed di scharge val ues

Val ues CQ(1)-CQO(10)

entire calibration period.

represent nulti-year values conputed for the
The suns stored in CQ(11)-CO(20) are

computed for the sane quantities but for the current water year only.
CO(21) holds the nunber of days in the current water year.

09/ 26/ 2001

VI, 3.3-WATERBAL- 2

rfs: 833wat er bal . wpd



Subr outi nes Nanes and Functi ons: Subr outines associated with this

Operation are:

Subr out i ne

Functi on

Pl N4O

PRP40

EX40

WI'Wy40

MYWB40

MYZC40

PLOTV\B

PLOTZC

PLOTMY

TAB40

PUCA40

I nput information and stores values in the PO array
Print information stored in the PO array
Execute the QOperation

Compute and wites data to the scratch file each
month - each scratch file record hol ds one nonth of
data for a single subarea

Compute and wite water bal ance data to CO array -
the first part of the CO array holds the nulti-year
values - the second part holds the yearly val ues

Compute and wite the optional nulti-year average,
hi gh and | ow zone contents (Sacramento nodel only) to
the water year scratch file

Print snow and rainfall-runoff nodel conponents for
each nonth for each subarea at the end of the water
year

Print optional nulti-year average, high and | ow zone
contents

Print the multi-year water bal ance sunmary and the
optional yearly water bal ance summary

Make entries into the Operations Table

Generate card i mages fromthe PO array which can be
read by the PINAO subroutine

Subrouti nes PINAO, PRP40 and PUCA0 have the standard argunment lists
for these subroutines as described in section VIII.4.3. Subroutine
PI NAO al so has passed to it the entire P array and work space used to
store the beginning |ocations of the second part of the PL/PO arrays
of the rainfall-runoff nodels used.
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SUBROUTI NE EX40 (PO, CQ P, MP, C MC, LOCPS, LOCCS, LOCPL, LOCCL, QO, @S, VWORK)

Operati on WATERBAL.

Cont ai ns paraneters and ot her

Cont ai ns carryover values

Di mensi on of the P array

Di mensi on of the C array

Array contai ning pointers to the
first position of the second part
array for the

Array contai ning pointers to the
first position of the carryover
array for the snow nodel

Array contai ning pointers to the
first position of the second part
array for the
rainfall-runoff nodel

Array contai ning pointers to the
first position of the carryover
array for the rainfall-runoff

Observed discharge time series
for the current nonth

Si mul at ed di scharge tinme series
for the current nonth

Function: This is the execution subroutine for
Argunment List:
I nput/
Variable Qutput Type Dinension Description
PO | nput R4  Variabl e
i nformati on
CcO Bot h R4 Variabl e
P | nput R* 4 MP The entire P array
MP | nput | *4 1
C | nput R* 4 MC The entire C array
MC | nput | *4 1
LOCPS | nput I*4 Variable
of the paraneter
snow nodel
LOCCS | nput I*4 Variable
LOCPL | nput I*4 Variable
of the paraneter
LOCCL | nput I *4 Variable
nodel
QO | nput R4  Variabl e
Qs | nput R4  Variabl e
WORK Bot h R4  Variabl e
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SUBROUTI NE WI'W40 (PO, P, MP C, MC, LOCPS, LOCPL, LOCCS, LOCCL, NREC, NOSUB,
| BUG, | API, NVAL)

Function: Subroutine WI'W40 conputes the end of nonth sunms of

rai nfall-runoff and snow nodel conponents and wites themto the
scratch file. Each scratch file record holds one nonth of data for a
si ngl e subarea.

Arqunent List:

I nput/
Variable Qutput Type Dinension Description
PO | nput R*4 Variable Contains paraneters and other
i nformation
P | nput R* 4 MP The entire P array
MP | nput | *4 1 Di mensi on of the P array
C | nput R* 4 MC The entire C array
MC | nput | *4 1 Di mensi on of the C array
LOCPS | nput I*4 Variable Array containing pointers to the

first position of the second part
of the paraneter array for the
snow node

LOCPL | nput I*4 Variable Array containing pointers to the
first position of the second part
of the paraneter array for the
rai nfall-runoff node

LOCCS | nput I*4 Variable Array containing pointers to the
first position of the carryover
array for the snow node

LOCCL | nput I*4 Variable Array containing pointers to the
first position of the carryover
array for the rainfall-runoff

nodel
NREC Bot h | *4 1 Nunmber of the current scratch
file record having data witten
to it
NOSUB | nput | *4 1 Total number of subareas
| BUG | nput | *4 1 Debug i ndi cat or:
0 = no debug out put
1 = debug out put
| API | nput | *4 1 I ndi cator if API-CONT nodel is
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I nput/
Vari able Qutput Type Dinension Description

bei ng used:

0 = no
1 = yes
NVAL | nput | *4 1 Nunmber of end of nmonth suns of

rainfall-runoff and snow

nodel conponents to be printed:
30 for Sacramento Model
16 for API-CONT Model
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SUBROUTI NE MYWB40 ( PO, P, CO, LOCPS, LOCPL, QO, @S, NOSUB, | OPT1, | DAY, LASTDA,
MOWY, | TOTDA, | BUG, | API )

Function: Subroutine MYWB40 computes and wites water bal ance data
to CO array. The first part of the CO array holds the nulti-year
values. The second part holds the yearly val ues.

Arqunent List:

I nput/
Variable Qutput Type Dinension Description
PO | nput R*4 Variable Contains paraneters and other
i nformation
P | nput R*4 Variable The entire P array
CcO Bot h R*4 Variable Array contains nulti-year and

yearly water bal ance data val ues

LOCPS | nput I*4 Variable Array containing pointers to the
first position of the second part
of the paraneter array for the
snow nodel

LOCPL | nput I*4 Variable Array containing pointers to the
first position of the second part
of the paraneter array for the
rainfall-runoff nodel

QO | nput R*4 Variable Observed discharge tinme series
for the current nonth
Qs | nput R*4 Variable (Observed discharge tinme series
for the current nonth
NOSUB | nput | *4 1 Total number of subareas
| OPT1 Qutput 1*4 1 I ndicator if yearly water bal ance
option not sel ected:
0 = no
1 = yes
| DAY | nput | *4 1 First day of current nonth
LASTDA | nput | *4 1 Last day of current nonth
MOWY | nput | *4 1 Number of current nonth in water
year
| TOTDA | nput | *4 1 Total nunber of days in the

entire calibration period

| BUG | nput | *4 1 Debug i ndi cat or:
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I nput/
Vari able Qutput Type Dinension Description

0 = no debug out put
1 = debug out put
| API | nput | *4 1 I ndi cator if API-CONT nodel is
bei ng used:
0 = no
1 = yes
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SUBROUTI NE MYZC40 ( PO, C, MC, LOCCL, NOSUB, MOWY, MONTH, KYEAR, | BUG)

Function: Subroutine MYZC40 conputes and wites the optional nulti-
year average, high and | ow zone contents (Sacranmento nodel only) to
the water scratch file.

Arqunent List:

I nput/
Variable Qutput Type Dinension Description
PO | nput R*4 Variable Contains paraneters and other
i nformation
C | nput R* 4 MC The entire C array
MC | nput | *4 1 Di mensi on of the C array
LOCCL | nput I*4 Variable Array containing pointers to the

first position of the carryover
array for the rainfall-runoff

nodel
NOSUB | nput | *4 1 Total number of subareas
MOWY | nput | *4 1 Number of current nonth in water
year
MONTH | nput | *4 1 Nunmber of current nonth in
cal endar year
KYEAR | nput | *4 1 Current cal endar year
| BUG | nput | *4 1 Debug i ndi cat or:
0 = no debug out put
1 = debug out put
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SUBROUTI NE PLOTWB ( PO, VAL, SUM MON, | MONTH, MONTH, KWY, KYR, | 1, WT, | API ,
ISV, | FI)

Function: Subroutine PLOTWB generates yearly tables of rainfall-
runof f and snow nodel conponents.

Arqunent List:

I nput/
Vari able Qutput Type Dinension Description

PO | nput R*4 Variable Contains paraneters and other
i nformation

VAL | nput R*4 Variable Array containing end of nonth
rainfall-runoff and snow nodel
conponent val ues

SUM Bot h R*4 Variable Array containing yearly sunms of
end of nonth rainfall-runoff and
snow nodel comnponent val ues

MON | nput R* 4 12 Character array containing nonth
nanmes

| MONTH | nput | *4 1 First nonth of the current water
year

MONTH | nput | *4 1 Last nonth of the current water
year

KWY I nput 1 *4 1 Current water year

KYR | nput | *4 1 Current cal endar year

1 | nput | *4 1 Location of the first position in

the PO array containing
i nformation specific to the
current subarea

WI | nput | *4 1 Wei ghting factor assigned to
current subarea

| API | nput | *4 1 I ndi cator if API-CONT nodel is
bei ng used:
0 no
1 yes

| SV I nput | *4 1 First quadrant variability option
i nteger for API-CONT node

| FI | nput | *4 1 Location in PO array of API-CONT

nodel frozen ground information
SUBROUTI NE PLOTZC ( PO, WORK, MON, | 1, K)
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Functi on:

Subroutine PLOTZC generates the optional multi-year
average zone contents display.

Arqunent List:

Cont ai ns paraneters and ot her

Tenporary work space used to hold
data for printing multi-year
average zone contents

Character array containing
Location of the first position in

the PO array containing
i nformation specific to the

I nput/
Variable Qutput Type Dinension Description
PO | nput R4  Variabl e
i nformati on
WORK | nput R4 Variabl e
MON I nput R4 12
nmont hl'y name
11 I nput | *4 1
current subarea
K I nput | *4 1

09/ 26/ 2001
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SUBROUTI NE PLOTMY
(PO, CO, | MONTH, KYR, MONTH, KW, | OPT1, | OPT2, LASTYR, | API')

Function: Subroutine PLOTMY generates the multi-year and opti onal
yearly water bal ance summary for the entire area.

Arqunent List:

I nput/
Vari able Qutput Type Dinension Description

PO | nput R*4 Variable Contains paraneters and other
i nformation

CcO | nput R*4 Variable Array contains nulti-year and
yearly water bal ance data val ues

| MONTH | nput | *4 1 First nonth of the current water
year

KYR | nput | *4 1 Current cal endar year

MONTH | nput | *4 1 Last nonth of the current water
year

KWY I nput 1 *4 1 Current water year

| OPT1 | nput | *4 1 I ndicator if yearly water bal ance

to be printed:

0O = no printed
1 = yes
| OPT2 | nput | *4 1 I ndicator if rmulti-year zone
contents display to be printed:
0 = no
1 = yes
LASRYR | nput | *4 1 I ndicator if list year:
0 = no
1 = yes
| API | nput | *4 1 I ndi cator if API-CONT nodel is
bei ng used:
0 = no
1 = yes
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SUBROUTI NE TAB40 ( TO, LEFT, | USET, NXT, LPO, PO, LCO, TS, MTS, P, MP, NVORK,
LWORK, | DT)

Function: This is the Operations Table entry subroutine for
Operati on WATERBAL.

Arqunent |ist:

argunents for the operation table entry subroutines for other

oper ati ons.
VITI.4.2-TAB.

Operation Table Array:

The contents of the TO array are:

Oper ati on number

Posi tion Contents
1
2 Locati on
3 Locati on
4 Locati on
5 Locati on
6 Locati on
7 Locati on

8- 7+(4*NOSUB)  Locati
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the next operation in the T array
paraneters in the P array
carryover in the C array
observed di scharge in the D array
simul at ed di scharge in the D array

wor ki ng space

ons of the follow ng pointers:

- Snow nodel paraneters for each subarea

- Snow nodel carryover for each subarea

- Rainfall/Runoff parameters for each subarea
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